Ischemic Postconditioning Alleviates Brain Edema After Focal Cerebral Ischemia Reperfusion in Rats Through Down-Regulation of Aquaporin-4.
Cerebral edema is a serious complication associated with cerebral ischemia/reperfusion (I/R). Aquaporin-4 (AQP4) plays a role in generating postischemic edema after reperfusion. Recently, ischemic postconditioning (Postcond) has been shown to produce neuroprotective effects and reduce brain edema in rats after cerebral I/R. It is unclear if ischemic Postcond alleviates brain edema injury through regulation of AQP4. In this study, middle cerebral artery occlusion (MCAO) was induced in rats by filament insertion for 2 h following 24-h reperfusion: ischemic Postcond treatment was performed before reperfusion in the experimental group. We used the wet-dry weight ratio and transmission electron microscopy to evaluate brain edema after 24 h of reperfusion. We used immunohistochemistry and Western blot analyses to evaluate the distribution and expression of AQP4. Ischemic Postcond significantly reduced the water content of the brain tissue and swelling of the astrocytic foot processes. AQP4 expression increased in the I/R and Postcond groups compared to the sham group, but it decreased in the Postcond group compared to the I/R group. The results of our study suggest that ischemic Postcond effectively reduces brain edema after reperfusion by inhibiting AQP4 expression. The data in this study support the use of ischemic Postcond for alleviating brain edema after cerebral I/R.